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(54) Digital television signal receiver 

(57) According to the receiving method in the receiv- 
ing equipment, first, a service table composed of chan- 
nel numbers currently on air is made. And, if the channel 
key is judged to be pressed, a channel number searched 
from the service table is displayed on the screen. If the 



channel key is judged to be pressed continuously, only 
the channel numbers are changed; and if the channel 
key is judged to be released, a channel selection is start- 
ed. There is thus provided a receiving equipment capa- 
ble of swiftly selecting a desired channel of the television 
broadcasting. 
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Description 



The present invention relates to a receiving equip- 
ment and a method of the same, whereby a channel 
switching to a desired channel can be done swiftly. 

In analog television broadcasting, to select a chan- 
nel means to tune a reception frequency for receiving a 
signal transmitted through a broadcasting radio wave 
and the like to a frequency of a desired channel, namely, 
to performing a tuning. Tuning the reception frequency 
to a carrier frequency of a desired channel will produce 
pictures and sounds of the channel almost instantane- 
ously. 

When switching channels in a sequential order by 
a plus/minus key, even continuing pressing the plus/mi- 
nus key will select channels sequentially channel by 
channel, and produce pictures and sounds correspond- 
ing to the selected channel almost instantaneously. 
Thus, while confirming channel numbers and pictures 
and sounds of the channels, a desired channel can be 
selected. 

And, in a digital television broadcasting using a sat- 
ellite, it is conceivable of switching channels sequential- 
ly by the plus/minus key. 

However, in the digital television broadcasting in 
which pictures and sounds are transmitted in a com- 
pressed format, the receiving side has to expand the 
compressed pictures and sounds. Therefore, when con- 
tinuing pressing the plus/minus key, it takes, for exam- 
ple, two to three seconds until pictures and sounds 
broadcast by the switched channel and channel number 
display appear on the output. Therefore, it takes rather 
long time to switch a channel by continuously pressing 
the plus/minus key. 

The present invention has been made in view of the 
foregoing problems, and an object of the present inven- 
tion is to provide a receiving equipment that can select 
a desired channel swiftly. 

In order to accomplish the foregoing object, the re- 
ceiving equipment according to the invention is provided 
with: a transmission signal receiving means for receiv- 
ing transmission signals including a plurality of chan- 
nels; a command receiving means for receiving a com- 
mand; a channel number display control means that, in 
accordance with the command commanding to switch 
the channels received by the command receiving 
means in a predetermined order, switches channel num- 
bers in the predetermined order; a display means for dis- 
playing the channel numbers switched by the channel 
number display control means and pictures based on 
the transmission signals received by the transmission 
signal receiving means; and a control means lor con- 
trolling the transmission signal receiving means to re- 
ceive the transmission signal of a channel indicated by 
the channel number displayed on the display means, 
when the command received by the command receiving 
means is broken. 

In the foregoing construction, the channel number 



display control means may switch the channels in the 
magnitude order of the channel numbers. 

Further, the channel number display control means 
may switch the channel numbers in a shorter time than 

5 a time required for a channel selection by the transmis- 
sion signal receiving means. 

Furthermore,- the receiving equipment may further 
comprise a storage means for storing a plurality of the 
channel numbers, and the channel number display con- 

to trol means may switch the channel numbers displayed 
on the display means, on the basis of the channel num- 
bers stored in the storage means. 

The invention will be further described by way of ex- 
ample with reference to the accompanying drawings, in 

is which:- 



Fig. 1 is a block diagram showing a construction of 
an AV system to which the present invention is ap- 
plied; 

Fig. 2 is a chart showing a front construction of the 
IRD2in Fig. 1; 

Fig. 3 is a block diagram showing an inner construc- 
tion of the IRD 2 in Fig. 1; 

Fig. 4 is a chart showing a construction of the re- 
mote commander 6 in Fig. 1; 
Fig. 5 is a chart showing an example of the NIT con- 
figuration; 

Fig. 6 is a chart showing a configuration example of 
the service J ist_descriptor; 
Fig. 7 is a flow chart when the power is on; 
Fig. 8 is a flow chart for explaining a processing to 
select a channel using the channel up down key 94; 
' and 

Fig. 9 is a flow chart for explaining another process- 
ing to select a channel using the channel up down 
key 94. 
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Preferred embodiments of the present invention will 
hereafter be described in detail with reference to the ac- 

40 companying drawings. 

Fig. 1 illustrates a construction of an AV (Audio Vis- 
ual) system to which the invention is applied. In this em- 
bodiment, the AV system is composed of a parabolic an- 
tenna 1 for receiving a radio wave transmitted from a 

45 transmitter not illustrated through a satellite (broadcast- 
ing satellite or communications satellite), an IRD (inte- 
grated receiver/Decoder) 2 for decoding signals re- 
ceived by the parabolic antenna 1 , and a television re- 
ceiver 3. 

50 The IRD 2 (or television receiver 3) is designed to 
be able to receive a command by an infrared (IR) signal 
from a remote commander 6. Namely, operating a spe- 
cific switch on the remote commander 6 transmits an IR 
signal corresponding to the switch through an IR signal 

55 transmitting unit 72 (Fig. 4), and the IR signal enters an 
IR signal receiving unit 54 (Fig. 2) of the IRD 2. 

The IRD 2 feeds the output thereof to the television 
receiver 3 through an AV line 4 composed of,' for exam- 
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pie, three lines of a composite video signal line, audio L 
signal line, and audio R signal line. Further, the IRD 2 
has an AV equipment control signal transmitting and re- 
ceiving unit 2A, and the television receiver 3 has an AV 
equipment control signal transmitting and receiving unit 
3A. These are interconnected by a control line 5 based 
on the wired SIRCS (Wired Sony Infrared Remote Con- 
trol System) (trade mark). 

Fig. 2 shows a front construction of the IRD 2. A lid 
52 is attached on the center of a body 51 so as to be 
freely opened and closed, inside of which an IC card 33 
is designed to be inserted. A power supply key 53 is pro- 
vided on the left side of the IRD 2. This power supply 
key 53 is operated when connecting or disconnecting 
the power. Under the power supply key 53, the IR signal 
receiving unit 54 is provided to receive the IR signal from 
the remote commander 6. 

An LED 55 is made to light when this IRD 2 receives 
a message transmitted through a satellite. When a user 
confirms that this message is displayed on the television 
receiver 3, the LED 55 is put out. An LED 56 placed un- 
der the LED 55 lights while the IRD 2 communicates 
through a telephone line. 

A program guide key 57 or a menu key 58 is oper- 
ated when displaying an electronic program guide or a 
menu, respectively, on the television receiver 3. 

An up key 61, down key 62, left key 63 ; and right 
key 64 are disposed so as to surround a decision key 
65 from above and under, right and left in an annular 
form. The up key, 61 , down key 62, left key 63, and right 
key 64 (hereunder, these keys are mentioned also as a 
direction key as appropriate) are operated when shifting 
a cursor up and down, left and right. The decision key 
65 is operated when determining a selection. A channel 
up key 59 and channel down key 60 are operated when 
increasing or decreasing a receiving channel number. 

Fig. 3 shows an inner construction of the IRD 2 An 
RF signal fed out from an LNB (Low Noise Block down- 
converter) la of the parabolic antenna 1 enters a tuner 
21 of a front end 20 to be demodulated. The output of 
the tuner 21 is fed to a QPSK demodulator circuit 22 
where the QPSK signal is demodulated. The output of 
the QPSK demodulator circuit 22 is fed to an error cor- 
rection circuit 23, where errors are detected and correct- 
ed. 

In the IC card 33 composed of a CPU, ROM, and 
RAM, etc., is stored a key necessary for decoding a ci- 
pher as well as a deciphering program. When signals 
transmitted through a satellite are enciphered, decoding 
the cipher requires the deciphering processing applying 
the key. Accordingly, through a card reader interface 32 
this key is read out from the IC card 33, and is supplied 
to a demultiplexer 24. The demultiplexer 24 decodes en- 
ciphered signals using this key. 

Further, in this IC card 33, accounting data and the 
like are stored in addition to a key necessary for decod- 
ing a cipher and a deciphering program. 

The demultiplexer 24 receives signals sent out from 



the error correction circuit 23 of the front end 20 and 
makes a data buffer memory (DRAM (Dynamic Random 
Access Memory) or SRAM (Static Random Access 
Memory)) 35 temporarily store the received signals 
5 And, reading out the stored signals as needed, the de- 
multiplexer 24 supplies decoded video signals to a 
MPEG video decoder 25, and decoded audio signals to 
a MPEG audio decoder 26. 

The MPEG video decoder 25 makes a DRAM 25a 
io store input digital video signals, and decodes video sig- 
nals compressed according to the MPEG format. The 
decoded video signals enter an NTSC encoder 27, and 
are converted into an NTSC luminance signal (Y), chro- 
ma signal (C), and composite video signal (V). The lu- 
« minance signal (Y) and chroma signal (C) are outputted 
as S video signals through buffer amplifiers 28Y and 
28C, respectively. And, the composite signal is output 
ted from a buffer amplifier 28V through the AV line 4. 
Incidentally, An MPEG 2 decoding LSI (ST13500) 
20 from SSG-Thomson Microelectronics Inc. can be used 
for this MPEG video decoder 25. The outline of the LSI 
is presented, for example, by Mr. Martin Bolton on the 
"Nikkei Electronics" (p. 101 through p. 110), March 14th 
1994 (no. 603), issued by Nikkei BP Inc. 
& Further, the MPEG 2 - Transport stream is de- 
scribed on the "latest MPEG textbook" (p. 231 through 
p. 253), issued on August 1st 1994 by ASCII Inc. 

The MPEG audio decoder 26 makes a DRAM 26a 
store digital audio signals supplied by the demultiplexer 
30 24, and decodes audio signals compressed according 
to the MPEG format. 

The decoded audio signals are converted by a D/A 
converter 30 into analog signals; left channel audio sig- 
nals are outputted from a buffer amplifier 31 L through 
35 the AV line 4, and right channel audio signals are out- 
putted from a buffer amplifier 31 R through the AV line 4. 

An RF modulator 41 converts the composite video 
signal supplied by the NTSC encoder 27 and the audio 
signal supplied by the D/A converter 30 into the RF sig- 
4* nal to be sent out Further, when the TV mode is set, 
this modulator 41 sends out the RF signal of the NTSC 
format coming in from AV equipment such as a cable 
box, as it is, to a VCR (Video Cassette Recoder) or the 
other AV equipment (both of them, not illustrated). 
46 . In this embodiment, these video signals and audio 
signals are supplied to the television receiver 3 throuah 
the AV line 4. y 
A CPU (Central Processing Unit) 29 executes var- 
ious processings in accordance with a program stored 
50 in a ROM 37. The CPU 29 controls, for example, the 
tuner 21, QPSK demodulator circuit 22, and error cor- 
rection circuit 23 and the like. Further, the CPU 29 con- 
trols an AV equipment control signal transmitting receiv- 
ing unit 2A, which supplies a control signal through a 
55 control line 5 to other AV equipment (television receiver 
3, in this embodiment) and receives a control signal from 
the other AV equipment. 

To this CPU 29, commands can directly be inputted 
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by operating various keys on a front panel 40 (Fig. 2). 
And, operating the remote commander 6 (Fig. 4) will 
transmits an IR signal from an IR signal transmitting unit 
72, the IR signal is received by an I R signal receiving 
unit 39, and the received result is supplied to the CPU 
29. Therefore, operating the remote commander 6 can 
also input commands to the CPU 29. 

Further, the demultiplexer 24 takes in an EPG (Elec- 
trical Program Guide) data other than the MPEG video 
data and audio data supplied from the front end 20. and 
supplies the EPG data to an EPG area 35A of the 'data 
buffer memory 35 to be stored therein. The EPG data 
includes information relating to programs of the broad- 
casting channels (for example, channel, air time, title, 
category, etc., other than typical still pictures of the 
programs ) from the present time till 24 hours later (in 
case of EPG 2 and EPG 1 - 2) or till 150 hours later (in 
case of EPG 2, EPG 3, EPG 1 - 2, and EPG 1 - 3). The 
EPG data are frequently transmitted, and the EPG area 
35A can always hold the latest EPG data. 

In an EEPROM (Electrically Erasable Programma- 
ble Read Only Memory) 38 are stored data that are de- 
sired to be maintained after the power being off (for ex- 
ample, reception history of the tuner 21 for four weeks, 
channel number having been received directly before 
any operation is done by a user (last channel)). And, the 
data stored in the EEPROM 38 are utilized, for example, 
in such a process that the power is on and the same 
channel as the last channel is automatically received 
again. When the last channel is not stored, a channel 
stored in the ROM 37 as a default is received. 

Further, when the sleep mode is set, and even when 
the power is off, the CPU 29 activates circuits necessary 
for a minimum operation such as the front end 20, de- 
multiplexer 24, data buffer memory 35, etc., clocks the 
present time based on the time information contained in 
the reception signal, and controls the circuits to execute 
specific operations at specific times. The CPU controls, 
for example, to execute a timer automatic recording 
working with an external VCR (Video Cassette Record- 
er). 

Further, the CPU 29 controls the MPEG video de- 
coder 25, when an OSD (On-Screen Display) data is de- 
sired to be generated. The MPEG video decoder 25 
generates an OSD data in accordance with the control 
by the CPU 29, writes the OSD data in the DRAM 25a, 
and reads out the data to send out. Thereby, specific 
characters, graphics, pictures (for example, characters, 
symbols, icons, and screens that are superimposed on 
usual picture images) can appropriately be sent out to 
the television receiver 30 to be displayed. 

An SRAM 36 is employed as a work memory for the 
CPU 29. A modem 34 transfers data through telephone 
lines under the control of the CPU 29. 

Fig. 4 illustrates a construction of the remote com- 
mandera On top of the commander, the IR signal trans- 
mitting unit 72 is provided which generates the IR sig- 
nals corresponding to various key operations. A power 



supply key 73 is operated when connecting or discon- 
necting the power supply of the IRD 2, and a TV power 
supply key 74 is operated when connecting or discon- 
necting the power supply of the television receiver 3. A 
5 mute key 75 is operated when muting an audio signal 
level, or when releasing the muted state. A switch key 
76 is operated when remotely controlling the IRD 2 by 
this remote commander 6, and a switch key 77 is oper- 
ated when remotely controlling the television receiver 3 
10 by this remote commander 6. 

An input switch key 78 is operated when switching 
an input to the IRD 2 or the television receiver 3. A 
screen display key 79 is operated when switching on 
and off displays of characters and the like relating to the 
15 electronic program guide. A duplex sound key 80 is op- 
erated, when plural sound channels are present, to 
switch the sound channels. 

Ten keys 81 are operated when inputting a number 
from 0 through 9. Further, a number "0" key and a "sta- 
20 tion call 1 * key are operated when inputting the number 
10 or 12, and a key disposed between the both keys is 
operated when inputting the number 11. 

A menu key 82 is operated when displaying a menu, 
and a promotion key 83 is operated when displaying a 
25 promotion channel. A program explanation key 84 is op- 
erated when displaying a program explanation informa- 
tion of the electronic program guide. A multi key 85 is 
operated when displaying reduced screens of the 
broadcasting channels on one screen, for example, as 
3 ° a 4 x 4 multi screens, as the electronic program guide. 
A program guide key 86 is operated when displaying the 
electronic program guide. A jump key 87 is operated 
when moving to the last channel. 

An up key 88, down key 89, left key 90, and right 
& key 91 (hereunder, these keys are appropriately called 
also as direction keys) are operated when shifting the 
cursor up and down, left and right, respectively. A deci- 
sion key 92 placed in the center of these keys is oper- 
ated when inputting a decision of a selection. A channel 
«o up down key 94 is operated when incrementing or dec- 
rementing the receiving channel number one by one. 
These up key 88, down key 89, left key 90, right key 91 , 
and decision key 92 are correspond to the up key 61,' 
down key 62, left key 63, right key 64, and decision key 
*5 65 that are provided on the body of the IRD 2 shown in 
Fig. 2, and the layout is made correspondingly. Further, 
the channel up down key 94 corresponds to the channel 
up key 59 and the channel down key 60 in Fig. 2. 

A volume up down key 93 is operated when increas- 
50 ing or decreasing the volume gradually with a constant 
volume level. 

Next, the basic operation will be described. When 
a user operates, for example, the ten key 81 of the re- 
mote commander 6 to input an optional channel number, 
55 the IR signal corresponding to the inputted channel 
number is transmitted from the IR signal transmitting 
unit 72. This IR signal is received by the IR signal re- 
ceiving unit 39 of the IRD 2. The CPU 29 controls the 
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tuner 21 to receive the channel corresponding to the in- 
putted channel number, when receiving a signal supply 
corresponding to the IR signal from the IR signal receiv- 
ing unit 39. 

Receiving signals supplied by the LNB la, the tuner 
™ Lh m 63 3 Si9nal corr ^ponding to a channel 

? * ™T lat ° r C,rcuit 22 Tne demodulated signal 
by the QPSK demodulatorcircuit 22 enters the error cor- 
rection circuit 23, which applies the error correction to 
lil S ' 9 of , an 5 thereafter ,ne s'9nal enters the demulti- 
plexer^ In the demultiplexer 24, input signals are split 
into video data and audio data, and the video data are 
supphed to the MPEG video decoder 25 and the audio 
data are supplied to the MPEG audio decoder 26 The 
MPEG video decoder 25 decodes the input video data 
-n accordance with the MPEG format to send out to the 

inl, , I™ 0 ?*' 27 The NTSC encoder 27 converts the 
input video data into a video signal of the NTSC format 

Iuh V,deo ,t i9nal is su PP |ied trough, for example, the 
buffer amplrfier 28V, to the television receiver 3 as the 
composite video signal through the AV line 4 

Further, the MPEG audio decoder 26 decodes the 
nput audio data in accordance with the MPEG format 
to send out to the D/A converter 30. The D/A converter 
30 converts the input audio data into the left and right 

Srs 3 9 l aU oi°R Si r IS ,0 ° U,PUt thr ° U9h bUffer "*»- 
t.ers 31 L, 31R. These audio signals are also supplied to 

the televis.cn receiver 3 through the AV line 4 In this 

manner, pictures and sounds of a program that a user 

commands by operating the remote commander 6 are 

supplied to the television receiver 3 

« i ™ F , Urt !! er, .! Vhe0 deteCting ,he EPGdala fr °m received 
signals, the demultiplexer 24 supplies the EPG data to 

EPG area U 3?A 35 1 ° ^ EPG data in the 

CPU 5o ° d3ta arS commande d to be read out, the 
CPU 29 reads out the EPG data stored in the EPG area 

,^ ™ teS ,hS MPEG Vide ° decod °' 25 convert 

the NT^r ""I? ° SD d3la The OSD *«a e "ters 
the NTSC encoder 27, where the data are superim- 
posed on usual program pictures to be sent out 

In the digital satellite broadcasting, an NIT (Network 
Information Table) is transmitted, in addition to the data 

™T ndi ?. 9 10 thS Pr ° 9ram itself - Fj 9- 5 '"Urates an 
example of the NIT configuration. The version numbe" 
shows the version of this NIT, for example, the version 
number increases one by one at each time when the 
content is updated. In the NIT, an optional descriptor I ) 
can be described. M ' 

F'9 6 illustrates an example of the 

rnnT a e tl? , H deSCrip,0r0f the descri P«°' ( )- Data show- 
ing that the descriptor is the service_list_descriptor are 
described in the descriptorjag. The service id corre- 
sponds to the channel number, and the service type 
shows the type of a program of the channel. Therefore 
the servicejype is described in correspondence to for 



8 



t!oro P rdaL e,eViSi ° n ' fadi °' m ° SaiC Pr ° m0,i0n ' P' 0 ™- 
Next, referring to the flow charts in Fig. 7 and 8 a 

5 SeleCtin9 3 d6Sired Ch3nnel Wl '" be de - 

First, when the power is turned on, the CPU 29 ex 
ecutes the flow shown in Fig. 7. Namely, at step S! the 
r P n?o " $t - descri P tor « acquired from the NIT by the 

io pmto h !T 3 SSfViCe lab,e is made - lri the digital sat- 
ellite broadcasts, the foregoing data called as the NIT 
are transmitted, for example, at every 0. 1 seconds. The 
CPU 29 acquires the service Jist.descriptor of the NIT 

cltaN 0 ,h f' ranSponders ' an d«stsuptomakeasen,- 
ice table. In the service table, the service id (channel 

Z2? ' 8 deSCribed " lhe ° rder ° f transmission 
Therefore, the servicejd is not necessarily described 
in the order of the magnitude thereof. Trjis service table 
is supphed, for example, to the EEPROM 38 and is 
stored therein. 

20 .im™.? Se 7 ice table is designed to be updated at each 
time when, for example, the version_number of the NIT 
»s modified. Thereby, it is. possible that only the channel 

derchbed 0 ' ° hannelS bei " 9 Practically on airare to be 

25 rPi JS?' Whe " thS Channel key 94 is oP^ted . the 
S11 , h !rm oo thef,ow s hown in Fig. 8. First, at step 
Si 1. the CPU 29 judges whether or not the area of 



ih« ^ . . » ww ur noi me area of 

the channel up down key 94 (hereunder, mentioned as 
channe key 94 A, as appropriate) is pressed. When the 
» channel key 94 A is judged to be pressed, the step goes 
to step S12. and the CPU 29 searches the service id 
hat is larger than the currently selected servicejd and 

EEPROM^ 3 ' 651 ^ mS SerViC8 ,abl ° S, ° red in the 
35 On the other hand, when the channel key 94 A is 
judged not to be pressed at step S1 3. the step goes to 
step S4. and the CPU 29 judges whether or not the ■-■ 
area of the channel up down key 94 (hereunder, men- 

«> IvT' r Channe ', " ey 94 B ' 83 a PP--opriate) is pressed. 
When the channel key 94 B is judged to be pressed the 
step goes to step S14, and the CPU 29 searches the 
servicejd that is smaller than the currently selected 
service id and the most nearest from the service table 
stored m the EEPROM 38. 
45 When the channel key 94 B is judged not to be 
pressed at step S13, the step returns to step S11 and 
the processings after step S11 are repeated. 

When finishing either the processing at step S12 or 
the processing at step S1 4, the step goes to step 815 
» and the CPU 29 commands the MPEG video decoder 
25 to generate an OSD data corresponding to the 
searched servicejd and to display. The MPEG video 
decoder 25, according to the command by the CPU 29 
generates the OSD data corresponding to the searched 

f 2?!^' Wr,,eS il in ,he OSD area in the DRAM 25a 
and further reads out the OSD data to output. Thereby 
the servicejd (channel number) is displayed at a spe- 
cific position on the screen of the television receiver 3 
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Next, at step S16, the CPU 29 judges whether or 
not the channel up down key 94 finishes the operation. 
Namely, the CPU 29 judges whether or not a user' finger 
having been pressed the channel up down key 94 is de- 
tached therefrom and the operation is finished. If the 
channel up down key 94 is continued to be pressed and 
the operation is judged not to be finished, the step re- 
turns to step S11 and the processings after step S11 are 
repeated. This processing can be done quickly. In this 
embodiment, the processing from step S11 through S16 
can be finished in 200 msec to 800 msec. In other words, 
the processing time is shorter than a time required for 
the channel selection. Thereby, only the channel 
number displayed on the screen is changed rapidly. 

On the other hand, at step S1 6, if a user 1 finger hav- 
ing been pressed the channel up down key 94 is de- 
tached therefrom and the operation is judged to be fin- 
ished, the step goes to step S1 7 to execute the channel 
selection processing. In this channel selection process- 
ing, the confirmation of the CA (Conditional Access) 
condition and the decoding of the MPEG data are exe- 
cuted. 

To select a digital satellite broadcasting channel re- 
quires to satisfy the conditions of the CA; and therefore, 
for confirming the conditions, the CPU 29 controls to 
read out data recorded in the IC card 33 issued at the 
time of contract, and judges whether or not the condi- 
tions are satisfied. The decoding of the MPEG data is 
the same as the case that a channel number is directly 
inputted by operating the ten key 81 of the remote com- 
mander 6, and the description will be omitted. 

Thus, when operating the channel up down key 94 
continuously, the channel number is quickly changed, 
and the channel selection does not start until an opera- 
tion of the channel up down key 94 finishes. Therefore, 
a user can recognize that a key operation is reliably re- 
ceived. Further, a channel display is quickly changed, 
and the user will have an easy feeling of operation. 

Further, when changing the channel number, the 
service table is searched and only the channel numbers 
present therein are displayed; and therefore, it cannot 
possibly occur that a channel currently not on air is se- 
lected and a message saying, for example, "corre- 
sponding channel is not present" is displayed on the 
screen. 

As a method of making the service table, as de- 
scribed above, there are a method of describing the re- 
ceived service Jd on the service table in the order that 
the transmitter side transmits and a method whereby the 
received servicejd is sorted in the order of the 
servicejd and then described on the service table in the 
sorted order. 

Next, with reference to Fig. 9, a method will be de- 
scribed whereby, when the received servicejds are 
sorted in the order of the magnitude of the servicejd 
and then described on the service table : the channel up 
down key 94 is operated to switch channels and select 
, a desired channel. 



First, at step S21 , the CPU 29 judges whether or 
not the area of the channel up down key 94 (channel 
key 94 A) is pressed. If the channel key 94 A is judged 
to be pressed, the step goes to step S22 and the CPU 
5 29 increments by one a pointer indicating a storage area 
where the currently selected servicejd is stored, out of 
the service table stored in the EEPROM 38. And, the 
CPU 29 acquires the servicejd stored in the area indi- 
cated by the pointer incremented by one. 
™ AS described above, the servicejds are stored in 
the order of the magnitude thereof, and incrementing the 
pointer by one and acquiring the servicejd in the area 
indicated by the pointer can acquire a second larger 
servicejd. 

15 On the other hand, when the channel key 94 A is 
judged not to be pressed at step S21, the step goes to 
step S23. Step S23 judges whether or not the ■-" area 
of the channel up down key 94 (channel key 94 B) is 
pressed. If the channel key 94 B is judged to be pressed, 
20 the step goes to step S24, and the CPU 29 increments 
by one a pointer indicating a storage area where the cur- 
rently selected servicejd is stored, out of the service 
table stored in the EEPROM 38. And, the CPU 29 ac- 
quires the servicejd stored in the area indicated by the 
25 pointer incremented by one. 

At step S23, if the channel key 94 B is judged not 
to be pressed, the step returns to step S21 and the 
processings after step S21 are repeated. 

When either the processing at step S22 or the 
30 processing at step S24 finishes, the step goes to step 
S25, and the CPU 29 commands the MPEG video de- 
coder 25 to generate the OSD data corresponding to the 
acquired servicejd and to display. The MPEG video de- 
coder 25, according to the command by the CPU 29, 
& generates the OSD data corresponding to the acquired 
servicejd, writes it in the OSD area in the DRAM 25a. 
and further reads out the OSD data to output. Thereby, 
the servicejd (channel number) is displayed at a spe- 
cific position on the screen of the television receiver 3. 
40 Next, at step S26, the CPU 29 judges whether or 
not the channel up down key 94 finishes the operation. 
Namely, the CPU 29 judges whether or not a user 1 finger 
having been pressed the channel up down key 94 is de- 
tached therefrom and the operation is finished. If the 
45 channel up down key 94 is continued to be pressed and 
the operation is judged not to be finished, the step re- 
turns to step S21 and the processings after step S21 
are repeated. Thereby, only the channel -number dis- 
played on the screen is changed rapidly. 
50 On the other hand, at step S26, if a user' finger hav- 
ing been pressed the channel up down key 94 is de- 
tached therefrom and the operation is judged to be fin- 
ished, the step goes to step S27 to start the channel 
selection processing. This channel selection processing 
55 is the same as that in step S17 in Fig. 8, and the de- 
scription will be omitted. 

Thus, when operating the channel up down key 94 
continuously, the channel number displayed on a screen 
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is quickly changed, and the selection of a channel cor- 
responding to the channel number displayed on the 
screen does not start until an operation of the channel 
up down key 94 finishes. Therefore, a user can recog- 
nize that a channel display is quickly changed anda key s 
operation is reliably received, and the user will have an 
easy feeling of operation. 

Further, when changing the channel number, the 
servicejds stored in the service table is acquired and 
the acquired servicejds are displayed; and therefore, w 
it cannot possibly occur that a service Jd not described 
in the serviceJist_descriptor from the NIT is selected. 
Thereby, it is possible to keep it deprived that a message 
saying, for example, "corresponding channel is not 
present" is displayed on the screen. is 

Further, sorting the servicejds in the service table 
in the order of the magnitude thereof in advance will 
spare the need to sequentially search a next channel 
number in the service table, which enables the display 
of the channel numbers to change still more quickly. 20 

Thereby, it is possible to perform easily and quickly 
the selection of the digital satellite broadcasting chan- 
nels of some hundreds. 

According to the present invention, in case a com- 
mand for continuously switching channels is given, the 25 
selection of a channel corresponding to the displayed 
channel number is designed to start when the command 
is finished; and therefore, it is possible to switch only the 
display of the channel number in a high speed and to 
select a desired channel swiftly. 30 

The invention being thus described, it will be obvi- 
ous that the same may be varied in many ways. Such 
variations are not to be regarded as a departure from 
the spirit and scope of the invention, and all such mod- 
ifications as would be obvious to one skilled in the art 35 
are intended to be included within the scope of the fol- 
lowing claims. 



Claims ^ 

1- A receiving equipment comprising: 

transmission signal receiving means for receiving 
transmission signals including a plurality of chan- 
nels; 45 

command receiving means for receiving a com- 
mand; 

channel number display control means for, in 
accordance with the command, received by the so 
command receiving means, commanding to 
switch the channels in a predetermined order, 
switching channel numbers displayed on a dis- 
play means in the predetermined order; and 
control means for controlling the transmission ss 
signal receiving means to receive the transmis- 
sion signal of a channel indicated by the chan- 
nel number displayed on the display means, 



when the command received by the command 
receiving means is broken. 

2. A receiving equipment comprising; 

transmission signal receiving means for receiving 
transmission signals including a plurality of chan- 
nels; 

command receiving means for receiving a com- 
mand; 

channel number display control means for, in 
accordance with the command, received by the 
command receiving means, commanding to 
switch the channels in a predetermined order, 
switching channel numbers in the predeter- 
mined order; 

display means for displaying the channel num- 
bers switched by the channel number display 
control means and pictures based on the trans- 
mission signals received by the transmission 
signal receiving means; and 
control means for controlling the transmission 
signal receiving means to receive the transmis- 
sion signal of a channel indicated by the chan- 
nel number displayed on the display means, 
when the command received by the command 
receiving means is broken. 

3. A receiving equipment as claimed in Claim 1 or 2, 
wherein the channel number display control means 
switches the channels in the magnitude order of the 
channel numbers. 

4. A receiving equipment as claimed in Claims 1 , 2 or 
3 wherein the channel number display control 
means switches the channel numbers in a shorter 
time than a time required for a channel selection by 
the transmission signal receiving means. 

5. A receiving equipment as claimed in Claims 1 , 2, 3 
or 4, further comprising a storage means for storing 
a plurality of the channel numbers, and wherein the 
channel number display control means switches the 
channel numbers displayed on the display means, 
on the basis of the channel numbers stored in the 
storage means. 

6. A receiving equipment as claimed in Claims 1,2.3, 
4 or 5, wherein the transmission signals of the chan- 
nels each are compressed digital signals. 
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networkjnformat ionjsect ion () { 
table jd 

section_syntaxjndicator 

reserved 

sectionjength 

networkjd 

reserved 

version_number 

current_next_indicator 

section_number 

last_section_number 

reserved 

network_descriptors_length 
for(i=0;i<N:i++){ 
descriptorO 

reserved 

transport_streamjoopjength 
for(i=0;i<N :»++){ 

transport_strea rn_ id 

originaLnetworkJd 

reserved 

transportjJescriptorsJength 
for(j=0;t< M:j++){ 
descriptor() 



} 



) 



CRC_32 



8 uirnsbf 

1 bslbf 

3 bslbf 

1 2 uirnsbf 

1 6 uimsbf 

2 bslbf 
5 uimsbf 
I bslbf . 
8 uirnsbf 
8 uimsbf 

4 bslbf 

1 2 uirnsbf 



4 bslbf 

1 2 uimsbf 

1 6 uirnsbf 

1 6 uimsbf 

4 bslbf 

1 2 uimsbf 



32 rpchof 



G. 6 



serviceJist_descriptor(){ 

descriptor_tag 

descriptorjength 

for(i=Oi»<N:i++){ 
service id 



} 



service_type 



8 uimsbf 

8 uimsbf 

1 6 uimsbf 

8 uimsbf 
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